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Executive Summary 
  
Deliverable 4.3.2 reports on the status of Version 1.5 of CONSPECT – the tool for monitoring 
conceptual development. CONSPECT is a web-based widgetised service to aid both learners and 
tutors. Learners may inspect the state of their own learning or can compare it with other learners 
(as long as they have shared their information), the intended learning outcomes, or an emergent 
reference model. Tutors can do exactly the same as a learner, but they can also inspect 
information from a combination of learners to locate outliers within the group. 
  
CONSPECT accomplishes its functions by employing a technique called Meaningful Interaction 
Analysis (MIA). MIA combines Latent Semantic Analysis (LSA) to detect semantic similarities, 
Social Network Analysis (SNA) to discern important patterns in the data, and visualisation 
techniques to display the information as conceptograms, which are graphs intended to impart 
semantic relationships in a user-friendly way. 
 
This deliverable documents WP4.2’s reaction to the Review Report from the Vienna LTfLL 
project review: “time to learn visualisation needs addressing, extendibility to other domains. 
Perhaps integrate with functionality from WP6 to operationalise the common semantic 
framework beyond WP6”. The time to learn the visualisation item was handled by adding 
legends to the output and creating extensive help functionality. To further respond to the 
requirement of better visualisation, WP4.2 improved the Combined Conceptogram, added a list 
version (non-graphical) of the conceptograms, and created an additional visualisation – the 
multiple-merge conceptogram. A planned validation and verification of CONSPECT with Dutch 
Psychology students addresses the question of extendibility to other domains. The third item, 
integration, is addressed as part of the Long Thread (mentioned below) and will be documented 
in D2.4. 
  
This deliverable briefly describes the technologies involved. (They are more fully described in 
D4.1, D4.2, and D2.1, D2.2, and D2.3.) It discusses the pedagogic orientation in Subsection 3.1. 
(More detailed pedagogic information is given in previous deliverables.) The architecture is 
described in Subsection 3.2. 
  
Subsection 3.3 lists the changes/improvements made to CONSPECT as a result of the usability 
experiments carried out and described in D7.3. There are two main improvements from the 
perspective of the user. The first improvement is the addition of a list of concepts that duplicates 
some of the information found in the conceptograms. This addition was to meet the requirements 
of some participants in the  pilot studies for a non-graphical representation of semantic 
relationships. 
 
 The second major improvement to CONSPECT is the addition of multiple-merge 
conceptograms. These graphs compare the conceptual development of more than two learners 
with possibly other material including intended learning outcomes and emergent reference 
models. 
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Section 4 reports on the extensive verification efforts conducted to establish the correctness of 
CONSPECT’s output. D7.3 and the upcoming D7.4 discuss the validation, or usability, of 
CONSPECT, to determine if the system serves the needs of the stakeholders. In the often quoted 
phrase: validation answers the question - did they build the right system? Verification, on the 
other hand, determines if they built the system correctly. 
 
To ascertain and verify the basis of CONSPECT’s output, two verification experiments were 
conducted – a card sorting technique and a text annotation exercise. It was found that humans do 
not agree very well when attempting to group concepts into semantically similar categories. 
Thus, the bar for comparing humans with CONSPECT was not very high. Even so, it was found 
that CONSPECT achieved better results at concluding which concepts were not descriptive of a 
text compared to which concepts were descriptive of a text. 
 
This deliverable is the last WP4.2 deliverable. It concerns Version 1.5, which is the final version 
of CONSPECT as a stand alone application. A new version of the threaded service will be 
released together with the submission of LTfLL deliverable 2.4. Version 2.0 of the service will 
include additional thread functionalities from the WPs 5.1, 5.2, and 6.2 task services in addition 
to Version 1.5 functionalities. The combination of these services into a unified pedagogical 
scenario is known as the Long Thread. (The Short Thread, which is not a part of this deliverable, 
combines the positioning service (T4.1) with the formal learning service (T6.1).) 
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1. Introduction 
1.1. Pedagogical 
The basis for D4.3 is consistent with the theoretical pedagogical foundations already described in 
D4.2. These were amply discussed and described in previous reports. (See D4.2 Section 2 for 
further details). Briefly, modern educational practice, particularly with regard to professional 
development, emphasises independent life long learning for which both cognitive and social 
theories are important. In order to progress as independent self directed learners, however, it is 
essential that learners are able to relate their cognitive progress to that which is expected in the 
particular programme of study and also to that of their peers. This is of especial significance if 
group learning methods, for example PBL (Problem Based Learning) and EBL (Enquiry Based 
Learning) are used in the programme of study. Feedback of this type, however, is difficult to 
provide in a time effective manner. It requires evidence of how learners understand concepts 
important within the domain and their relationship to one another. It also raises the issue of 
providing feedback and evaluation of progress in a manner that is suitable for learners to access 
themselves, or provided by the tutor. In both cases, learners may benefit from guidance regarding 
their own development, the progress of the learning group as a whole, and the relationship of an 
individual learner’s progress to that of the peer group. Furthermore, self assessment by learners 
of how they understand concepts has been found to be flawed if based on their own perceptions 
of their knowledge (Eva and Regehr 2007). The provision of feedback, either to be accessed by 
the learners or through the tutor, must, therefore, be based on clear objective evidence of their 
understanding. CONSPECT addresses these issues, by providing evidence derived from the text 
output of learners (tested through members of PBL groups, indicating which concepts learners 
identify and how they relate them together, in a format that is accessible both to learners and to 
tutors. 
1.2. Technical 
D4.1 and 4.2 discussed previous versions of CONSPECT – the service to monitor conceptual 
developments. This deliverable (D4.3.2) discusses Version 1.5. Version 1.5 is a scaled back 
version of the previously planned Version 2.0. The decision to modify Version 2.0 was made to 
allow the developers to meet the requirements of the EU reviewers to demonstrate that the 
various LTfLL services could be used together in a coherent pedagogical scenario. The so-called 
Long Thread aims to do just this. It involves four LTfLL services: 4.2 - CONSPECT, 5.1 – 
PolyCAFe, 5.2 – Pensum, and 6.2 – iFLSS. The changes required for CONSPECT to participate 
in the Long Thread are discussed in the next subsection and will be further detailed in D2.4. 
1.3. Integration and the Long Thread 
Figure 1.3a depicts the Long Thread selected as a demonstration of how the LTfLL services can 
work together. This is a slightly revised version than the one in D3.3; it was agreed upon at the 
17 September project meeting in Bucharest. The scenario takes place in a formal learning 
environment in the IT domain in the English language. The task for the learners is: Explain the 
meaning of the term Web 2.0. 
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Fig. 1.3a The Long Thread 
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The learners will use PenSum to explain the term Web 2.0. Students will ask iFLSS, online 
editors, a wiki, and/or GoogleDocs for appropriate texts. Each student will produce a synthesis of 
his understanding of the term Web 2.0.  
 
The learner will be asked if he wants to submit the synthesis to CONSPECT. If so, CONSPECT 
produces a list of concepts including those the user covered, those the user should have but 
didn’t, and extra concepts. The user may click on any of the concepts in the list and will be 
provided learning material by iFLSS. 
 
The tutor will then select a number of concepts to be discussed – say six for our example. The 
learners will discuss these concepts using PolyCAFe. 
 
The learners will discuss any misunderstandings in a forum or a chat room. They will be able to 
request learning material from iFLSS and the discussion will be analysed by PolyCAFe. 
 
There are several points of intersection in this long thread. They are shown in Table 1.3a, an 
inter-action matrix. The tasks involved to enable the service to participate in the thread are listed 
in the appropriate cell. So reading down in the first column, T4.2 will send concepts to T5.1, will 
accept syntheses in the form of RSS feeds from T5.2, and will provide links on a list screen so a 
user can get documents from 6.2. 
 
Table 1.3a. Long Thread Interaction Matrix 
 
Long Thread Inter-activity 
  CONSPECT PolyCAFe PenSum iFLSS 
  4.2 5.1 5.2 6.2 
CONS
PECT 
4.2  concept list to 5.1 
 
accept 
syntheses in 
the form of 
RSS feeds 
provide links on list 
screen so user can get 
docs from 6.2 
Poly 
CAFe 
5.1 accept concepts 
from teacher and/or 
CONSPECT 
 none none 
Pen 
Sum 
5.2 provide RSS feeds 
that CONSPECT 
can access 
none  accept input from 6.2 
 
iFLSS 6.2 accept search terms 
from CONSPECT 
 
accept search 
requests from 
chat/forum 
 
send info to 
PenSum 
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2. Final model: the working principle  
 
CONSPECT is a tool to monitor conceptual development, described in detail in D4.1 and D4.2. 
It was validated and verified in the context of first year medical students in a problem based 
learning (PBL) setting. It will be validated and verified for a second time in October/November 
using third year Dutch psychology students in a web-based learning environment and by English 
speaking medical students. 
 
Algorithms, methods, models: The technology underlying CONSPECT is called meaningful 
interaction analysis (MIA), which is a combination of Latent Semantic Analysis (LSA) and 
Social Network Analysis (SNA). The detailed technical aspects of these tools have been 
discussed in previous deliverables. and will not be elaborated here but are introduced briefly 
below. See Appendix A for a description of LSA and SNA. 
 
3. Final software documentation: Widgets, Services, and Data  
3.1. Pedagogic orientation  
D4.1 and 4.2 discussed the appropriateness of feedback in terms of the learner’s zone of 
proximal development, the common understanding achieved through interaction with the group 
of peer learners and also the knowledge held in common by the community of practitioners with 
expertise. The deliverables also identified the emerging reference model (concepts and the 
relations between them used most often by a learner or practitioner group consisting of e.g. 
peers, participants, co-workers) as closest  to an individual’s zone of proximal development and 
would be likely to provide more support near the beginning of a learning trajectory. This is 
encapsulated in the scenario summarised previously in D3.2. The emerging group model is 
important to the reality of the PBL/EBL learning context.  
 
The notion of the self-directed learner who, through interaction with a peer group, develops 
understanding of important domain concepts and, thereby, analyses and solves problems, is a 
challenge to novice learners. Nevertheless, it equips them with the skills and competencies that 
will support them throughout life long learning. The use of the emerging group model will 
enable tutors to understand the relationship of individual learners to the rest of their peer-learning 
group and to analyse the range of development in the group as a whole. Learners who are either 
ahead or behind the rest of their peers can therefore be identified in order to provide them with 
the appropriate support for their further development.  
 
CONSPECT addresses all three issues; it provides evidence on which individual learners can 
identify key concepts and relate them together. By providing a tutor view, CONSPECT enables 
tutors to interpret the individual’s development both in terms of the standards met by the group, 
but also in the context of the requirements of the programme and curriculum. This may be 
beyond the individual’s zone of proximal development, but, nevertheless enables the tutor to 
gain a view of the learner’s development in acquiring expertise. Furthermore, by providing tutors 
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with evidence of the group’s understanding, it allows them to identify those whose progress lies 
outside the norm.  
 
3.2. System overview (architecture)  
CONSPECT is a service to monitor conceptual development. The underlying technology is MIA, 
which combines LSA and (s)NA. See Figure 3.2a for a graphical depiction. 
 
 
 
Fig. 3.2a MIA – the technology underlying CONSPECT 
 
 
Fig. 3.2b Processing pipeline from the brain to the screen 
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The processing pipeline from the brain to the screen is depicted in Figure 3.2b. Textual evidence 
is collected in a first step in this processing pipeline that explains what a learner knows. This 
input is then transcribed into latent semantic networks with the help of meaningful interaction 
analysis: the texts are folded into the dimensions of a latent semantic space and a representation 
of the learner text in the ‘language’ of the latent semantic space is created, thereby providing the 
data for network analyses. According to LSA theory (Landauer 2007), this representation 
captures now more closely the meaning of the text (hence latent semantics). 
 
This resulting representation is then, in a final step, presented to the user in form of a MIA 
visualisation (conceptogram) or as a list of the core concepts activated by the evidence material. 
This re-representation of the meaning expressed in the texts allows the learner (or facilitator) to 
gain more effectively and more efficiently insight into what the learner knows – compared to 
having to work with the textual evidence alone. 
 
By interacting with the user interface, new and previously hidden aspects in the latent semantic 
representations can be discovered. Visualisation interactions can further help to scan the 
underlying complex data: they facilitate the interaction with and analysis of the graph 
representing the latent semantics of the learner’s textual evidence. 
 
Inspecting the conceptual, latent semantic representation with the help of this user interface 
mediated re-representation helps to create awareness and to reflect on the conceptual coverage 
and conceptual gaps. This supports the learner in making decisions about which area to focus on 
next or about which area needs more evidence. 
 
 
 
Fig. 3.2c Meaningful interaction analysis deployed in CONSPECT 
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The core routines performing the workflow follow the same pattern: a latent semantic space is 
retrieved from the persistent memory, text extracted from RSS feeds is evaluated against this 
background space in the termsims R web-service. This web-service delivers a graphML file to 
the rendering engine Fossa, which ultimately renders a visualisation for the user.  
 
Figure 3.2c shows the processing flow in CONSPECT; figure 3.2d shows how the functions 
relate to each other and how they are embedded in workflows. First the user logs on to the 
system using openID. Subsequently, overview lists of the user’s own feeds and graphs can be 
called by clicking on the corresponding icon. Whenever adding a new feed or updating an 
existing one, the corresponding latent semantic representation and conceptogram are calculated 
on an item basis and the resulting MIA relations of concepts, their associative closeness, and 
provenance data on the feed item they have been activated by are stored internally to provide 
efficient access to them. 
 
Fig. 3.2d Functionalities of CONSPECT 
 
Conceptual graphs can be viewed from the list in several formats: the conceptogram visualisation 
uses a force-directed layout to display a 2D map of core conceptual relations. Non-combined 
conceptograms provide a rich set of colours to visually support the identification of the feed 
items in which the concepts originate. The concept list views complement this. Two 
functionalities that combine conceptograms allow for the aggregation of individual 
conceptograms into a bigger whole.  
 
Combinations of two conceptual graphs are calculated by a graph agreement R web-service, that 
colour codes concepts contained only in the source graph in blue, concepts only in the target 
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graph in yellow, and the overlapping concepts in green. The second method allows aggregating 
multiple conceptual graphs, thereby retaining provenance data visually: rectangular nodes are 
introduced into the resulting conceptogram and edges link all concepts additionally to their 
originating conceptual graphs. 
 
3.3. Changes in Version 1.5  
A number of changes were made to CONSPECT as a result of validation activities. Table 3.3a is 
from D7.3. The text in blue shows the progress to date.  
  
Table 3.3a. Changes made in CONSPECT after validation 
Alpha-testing 
(testing of the near-final Version 1 by members of  the LTfLL team to ensure that the software works overall 
according to the scenario) 
  
Date of completion of alpha testing: 18 March 2010 
Who performed the alpha testing? Debra Haley, Alistair Smithies, Fridolin Wild 
As part of your testing, did you check the extent to 
which your software matched the 2-page scenario? 
yes 
  Many issues resulting from alpha testing will have 
been fixed and retested.  DO NOT report these.  
However, some challenges may still be 
outstanding….. and you may have identified new 
opportunities…. 
Outstanding challenges / opportunities from alpha 
testing (major points only): 
1. Create a help page to explain how CONSPECT 
works. completed 
2. Provide a list of concepts – not just the graph 
completed 
  
  
How do these challenges/opportunities inform the 
next round of design and development?  
Changes you will make in Round 3: 
1. We will work to implement the changes listed in 
the previous paragraph completed 
  
How do these challenges/opportunities inform the 
roadmap for the end of the project?  
Desirable changes that cannot be scheduled during 
the project, or changes started in Round 3 that may 
not be complete by the end of the project (e.g. LSA 
improvements). 
1. We created a road map of Priority A, B, and C 
improvements and plan to have all of the priority A 
and B changes completed by the end of the project. 
see Appendix C. 
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Appendix B shows the status of the completed (and partially completed) changes designed to 
improve CONSPECT in more detail. Appendix C shows the roadmap for the development plan 
with items that have not been started. 
 
Although many changes were made in Version 1.5 of  CONSPECT to improve Version 1.0, there 
were five major changes. One, a list of concepts was created, which is an alternate view of the 
data shown in a conceptogram. Figure 3.3a is an example. The different colours indicate which 
concepts came from which postings in the RSS feed. Figure 3.3a shows concepts from four 
postings about Intended Learning Outcomes. Two, a clearer combined conceptogram was 
implemented. Figure 3.3b is an example. The circles in yellow show concepts written about by 
the first learner but not the second, the blue circles show the concepts written about by the 
second learner but not the first, and the green circles show the overlap – the concepts written 
about by both learners. The meaning of the colours is given in the legend. The third major 
improvement is a multiple-merge conceptogram, which combines three or more conceptograms 
as shown in Figure 3.3c. The three red rectangles are the three blogs. A concept is represented as 
a circle coloured and sized according to how many blogs in which the concept appears. The 
fourth major improvement is a link from concepts to source, i.e., particular blog posting where 
the concept was written about. Figure 3.3d displays a posting in which the concept abstract was 
obtained. The fifth major improvement was the addition of extended context-specific help pages. 
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Figure 3.3a List View of Concepts 
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Fig. 3.3b Combined Conceptogram 
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Fig. 3.3c A Multiple Merge Conceptogram 
 
 
 
Fig. 3.3d Output showing from which blog or blogs a concept was obtained 
 
 
3.4. Pedagogical Transferability 
The use of CONSPECT has been validated up to now in higher education where a PBL approach 
is used. In these learning situations, as exemplified earlier in D.4.1, students need formative 
feedback regarding their coverage of the key concepts of the study domain, and comparisons 
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against their peers. From the tutor perspective this feedback provides evidence on which 
individual learners can identify key concepts and which cannot, making it easier to identify 
outliers. Validation in a different context (distance learning) in a different domain (Psychology) 
is planned for November, after this deliverable will have been completed. 
  
CONSPECT can be of use in other learning situations, where different pedagogical approaches 
are used. The formative feedback CONSPECT provides could be used in different learning 
contexts –such as collaborative learning  (which could take place in a formal or informal learning 
situation) or in discussion forums, in work place learning, and in informal learning situations.  
 
In learning situations where collaborative writing approaches take place, CONSPECT can be 
used to provide formative feedback. In these approaches, a group of students work together to 
write common text. These texts could be the input for CONSPECT, so visual representation of 
each text are generated, as well as comparative conceptograms. These representations then could 
be used as input to trigger discussion within the group about the differences and similarities 
between the texts, the most relevant concepts and so on.  
 
In discussion forums, particularly those with many students who are placed in different groups, 
tutors could use CONSPECT to obtain information about what topics have been discussed in 
each group and identify groups that are not discussing the required concepts. 
 
In the context of workplace learning, the feedback CONSPECT provides could be relevant. A 
conceptual validation of the design in workplace learning has been also done in a trial case 
(Berlanga, Brouns et al. 2009), where a group of researchers working in the same subject 
provided their most relevant article in the subject. This input was used to generate a group model 
of the subject, which then could be used to trigger discussion and decide what are the core 
concepts of the subject, and the most relevant work in the area. 
  
Regarding informal learning situations, CONSPECT can provide useful information for 
individuals and groups. Particularly, the tool could be of use to a group of people who share the 
same interest on a particular topic and are willing to explore the domain further. For instance, as 
described earlier in D.3.2, a group of people interested in Latin-American literature could use 
CONSPECT to create a group model that contains relevant literature on this topic, and generate a 
map that could be used to trigger discussion and to identify key literature in the topic. 
 
3.4.1.  Limitations of Pedagogical Transferability 
 
A known challenge when transferring to a different domain and/or language is the availability of 
an appropriate training corpus. The basic assumption when using LSA is that a suitable corpus 
can be obtained. LSA achieves better results when the corpus combines a general language 
corpus (such as can be obtained from newspapers) and a domain specific corpus (such as 
PubMed abstracts in the particular medical domain of interest) (Wiemer-Hastings, Wiemer-
Hastings et al. 1999). Although a general corpus from Dutch newspapers is available, there have 
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been difficulties in obtaining an appropriate Dutch domain-specific training corpus, possibly 
because many of the psychology textbooks used in the Netherlands are in English, not in Dutch. 
 
Another limitation of CONSPECT involves domains like mathematics and physics in which 
there are a lot of equations, pseudo-code, figures, etc. rather than the textual input for which LSA 
was designed. 
 
3.5. Technical Transferability 
Technical transferability provides no problems. CONSPECT is a web based service; to use it, 
one needs access to the internet and a browser. (We have been using CONSPECT with Internet 
Explorer and FireFox.) In addition, the user needs to have text in the form of RSS feeds that are 
the input to the service. 
 
3.6. Organizational Transferability:  
CONSPECT has so far been validated at only one organization – the University of Manchester. 
Validation at two different organizations (the University of Manchester and the Open University 
of the Netherlands) is planned for November, after this deliverable is due. To use CONSPECT, 
an organization needs to ensure several things are put in place. One, as mentioned in the 
pedagogical transferability section, is to acquire an appropriate corpus. Both general language 
and domain specific corpora are needed. Second, the organization must provide access to a 
system that allows the learners to write a blog or learning diary. This requirement stems from the 
fact that CONSPECT takes textual input from RSS feeds of blogs or learning diaries.  
 
 
Much more will be able to be said about transferability after planned further evaluation in 
November. The Dutch psychology trial should be a source of rich information about the 
transferability of CONSPECT. 
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4. Evaluation: Verification  
 
Two types of evaluation of CONSPECT were carried out: verification and validation. 
Verification tries to determine if the system was built correctly while validation looks at whether 
the right system was built. The validation results are discussed in D7.3. This section describes 
the two verification experiments that were conducted: cluster analysis and text annotation. 
Eighteen first year medical students participated in both experiments; by chance, half were 
female and half were male. They ranged in age from about eighteen to twenty-two. Each student 
received a £10 book voucher for participating. 
4.1. Experiment 1: clustering 
The accuracy of CONSPECT was verified in Experiment 1, which examined whether humans 
cluster concepts in the same way as does CONSPECT. It was a type of card-sorting (Rugg and 
McGeorge 1997), a technique often used by web designers but used here in a more unusual way. 
Card sorts allow a researcher to view a participant’s mental model of the words on the cards, 
which is exactly what was wanted. There is a rich literature on how to conduct card sorts (Rugg 
and McGeorge 1997; Upchurch, Rugg et al. 2001) particularly relating to web page design, 
which is characterised by a relatively small number of words. This kind of data is often 
interpreted qualitatively. It is harder to find advice on how to interpret card sorts with a large 
number of words. Diebel (2005) encountered just such a problem and developed the concept of 
edit distance of card sorts to analyze her data. The edit distance is the number of cards from one 
card sort that must be moved from one pile to another in order to match another card sort. 
4.1.1. Methodology 
Preparation: CONSPECT generated a list of about 50 concepts for five documents from 
authentic postings about “safe prescribing”. The concepts were printed on a set of cards; this 
yielded five sets of about 50 cards in each set for each participant. 
 
Procedure: The researcher gave sets of cards to the participants and asked them to arrange the 
cards into groups so that each group contained strongly associated concepts. The participants 
decided on the number of categories but it had to be more than one and less than the number of 
cards in the set, that is, there had to be more than one category and each category had to have 
more than one card. The experimenter then recorded the concepts and the categories chosen by 
the participant. 
4.1.2. Discussion 
The analysis provided information on how closely humans agree with CONSPECT’s concept 
classifications. (The classes arise from the LSA cosine similarity measures.) This analysis was 
undertaken in three ways 
 
 First, the researcher used co-occurrence matrices. Figure 4.1.2.a shows the spread of data 
from the co-occurrence matrices. The bar chart shows a noted similarity between the four 
postings. On average, the vast majority of the paired concepts were in the bottom third, that 
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is, 93% of the pairs were put in the same group by from 0 to 6 participants. Just 7% of the 
pairs had between 7 and 12 participants placing them in the same cluster. A tiny number, just 
1% of the pairs, were placed in the same cluster by more than 12 of the participants. These 
groups are referred to as the first, second, and third “thirds”. 
 
 
Fig. 4.1.2a. Human Placement of Concepts in Clusters 
 
 The second analysis used Diebel et al’s (2005) metric of edit distances. The analysis 
showed that the 18 human participants were about 10% better than was CONSPECT in 
clustering concepts. Table 4.1.2a shows the results of four card sorts, each sort conducted 
by 18 participants. The table reports on the minimum, maximum, and 1st, 2nd, and 3rd 
quartile edit distances found by the UW Card Sort Analyzer [2010] for the participants. 
The lines labelled CONSPECT show the same information when it was compared with 
the 18 participants. (CONSPECT’s sorting data are the clusters calculated by LSA.) 
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Table 4.1.2a Card Sort Result 
Card Sorting Results in Terms of Edit Distance 
   Min Quartile 1 Quartile 2 Quartile 3 Max #comparisons 
 
Test A1 Average 21 26.6 28.7 29.8 34 153 
CONSPECT  30 31.25 33 34 35 18 
 
Test M1 Average 18 22.6 24.7 26.4 31 153 
CONSPECT  24 27 28 29 31 18 
 
Test M2 Average 21 30.9 32.7 34.5 40 153 
CONSPECT  31 33.3 35.5 36 37 18 
 
Test M3 Average 20 28.7 31.0 33.1 38 153 
CONSPECT  30 31 32.5 35 37 18 
 
  
The data in the table were calculated as follows. For each test, the edit distance was calculated 
between Participant 1 and each of the other 17 participants. Next, Participant 2 is compared with 
participants 3 through 18, and so on until all possible pairs are calculated resulting in 153 
comparisons. For the 153 comparisons of Sort A1, the minimum distance was 21, the maximum 
distance was 34 and the averages of the quartiles are 26.6, 28.7, and 29.8. 
 
By looking at the edit distance information, one can compare how CONSPECT performs in 
relation to the human participants. For the min, max, and average quartile edit distances, the 
CONSPECT figures are larger in each case. 
 
Table 4.1.2b shows the results of an attempt to further understand the card sorting data from 
Table 4.1.2a. An interesting question was whether or not the edit distances were dependent on a 
particular variable. The first column, Sort, is the number of the sort. The second column, 
difference, was calculated by subtracting the average of the means. The third column, %diff, is 
the difference divided by average of the means. The fourth column, #cards, is the number of 
cards sorted by the participants. The fifth column, %of cards is the #cards divided by the average 
of the means, so this indicates, for example, that out of a total of 52 cards for Sort 3, 67% of 
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them had to be moved (i.e., the edit distance) to achieve identical sort piles. Finally, the last 
column, words in posts, is the number of words captured in the blog and used to extract the 
concepts to be sorted. There is no clear relationship among these variables. Therefore, one 
cannot say that shorter posts result in larger edit distances, for example. 
 
Table 4.1.2b  Distance Information.   
 
 
  
The third column indicates how much larger (as a percentage) the edit distances were for 
CONSPECT than for the human participants. These figures range from 6.5% to 13.6% with a 
mean of 9.7%. This analysis suggests that CONSPECT has an edit distance of about 10% larger 
than the human participants. 
 
 The third type of analysis created silhouette plots that showed how well CONSPECT 
created its clusters. Figure 4.1.2b shows the plots. The average silhouette width is .09 for 
CONSPECT and between -.1 and -.03 for the participants. This means that although the 
machine was clustering slightly better than the participants, the clusters chosen in all 19 
cases were not necessarily very discriminate (but also definitely not bad, which would 
have been reflected in an average silhouette width of -1.0). 
4.2.  Experiment 2: text annotation 
Experiment 2 looked at whether humans agreed with the descriptors that CONSPECT assigned 
to a text, i.e., it compared the annotations that humans made to a text with CONSPECT’s 
annotations. The same participants were used as were used in the card sorting experiment. 
4.2.1. Methodology 
Preparation: CONSPECT generated ten descriptors (those with the highest similarity) for each of 
five texts obtained from postings about safe prescribing; additionally, five “distracters” were 
chosen randomly from the available vocabulary. These fifteen descriptors were printed in 
alphabetical order on a sheet of paper along with the text of the posting. 
 
Procedure: Each participant was given five sheets of paper, one for each test, and were asked to 
rank each descriptor on a Likert scale of 1 to 5 based on whether they thought the concept was 
descriptive of the post. 
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Fig. 4.1.2b Silhouette plots 
4.2.2. Discussion 
Four techniques were used to analyse the text annotation data.  
 
 First, a picture of the spread of annotations was created using bar charts. (See Figure 
4.2.2a.) The results show that between  36% to 55% of the raters (depending on the text) 
assigned the lowest Likert rating. Since only 33% of the terms were distracters, lower 
figures were expected. This means that the raters did not believe that many of the terms 
were good descriptors, i.e., they consider that the relevant concepts extracted by 
CONSPECT were not relevant for them.  
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Figure 4.2.2a Likert Responses for Annotation Experiment 
 
The second and third techniques to analyse the text annotation data used the free marginal kappa 
figure (Randolph 2005; Randolph 2005) a type of inter-rater reliability statistic that is applicable 
when the raters are not constrained by the number of entries per category. The data come from 
the Likert selections, that is, the judgments of the participants as to how closely a concept 
described a text. 
● second - Figure 4.2.2b and Figure 4.2.2c, which show stacked bar charts for non-
conflated and conflated categories, respectively. From the bottom, the Likert categories 
were “not at all descriptive”, “not very descriptive”, “neutral”, “somewhat descriptive” 
and “very descriptive”. When distracters are used, more descriptors fall into the bottom 
two categories – not surprising since distracters were randomly selected and not chosen 
for their high similarity to the text. Figure 4.2.2c is a bit easier to interpret – the two 
bottom categories were conflated, as were the two top categories. 
● third - Tables 4.2.2a and 4.2.2b below show a different type of analysis. Table 4.2.2a 
shows the results for five categories; Table 4.2.2b shows the results for 3 categories (i.e., 
categories 1 and 2 were conflated, as were categories 4 and 5). Each table gives kappa 
inter-rater reliability figures for three sets of data: all 15 terms (descriptors plus 
distracters), for ten descriptors, and finally for just the five distracters. Table 4.2.2a shows 
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the highest agreement occurs when only the distracters are considered and the lowest 
agreement when the distracters are removed. Table 4.2.3b shows a similar pattern when 
conflated categories are examined. In each case (i.e. conflated and non-conflated 
categories) the reliability figure is lower than the accepted threshold of 0.7 (Randolph 
2005) except when just the distracters were examined. 
● Finally, the agreement between humans and CONSPECT was evaluated. More 
specifically, the percentage of judgements where the humans gave a lower Likert rating 
for a distracter compared to each descriptor was calculated. In this analysis, the average 
agreement was 89%.  This finding, along with that described in the first paragraph of 
subsection 4.2.3 leads to the conclusion that CONSPECT is better at identifying whether 
a concept is not descriptive than it is at deciding whether a concept is descriptive. 
 
 
Fig. 4.2.2b. Likert Responses for Annotation Experiment – Non-conflated categories 
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Fig. 4.2.2c. Likert Responses for Annotation Experiment – Conflated categories 
  
Table 4.2.3a. Inter-rater agreement between Humans and CONSPECT (left) 
Table 4.2.3b. Inter-rater agreement with categories 1 and 2 and 4 and 5 conflated (right) 
  
  free 
marginal 
kappa 
with 
distracters 
removed 
only 
distracters 
  free 
marginal 
kappa 
no 
distracters 
only 
distracters 
Text 1 0.4 0.2 0.7 Text 1 0.5 0.4 0.8 
Text 2 0.4 0.3 0.5 Text 2 0.5 0.4 0.7 
Text 3 0.4 0.3 0.5 Text 3 0.6 0.4 0.8 
Text 4 0.4 0.3 0.8 Text 4 0.6 0.4 1.0 
Text 5 0.3 0.2 0.5 Text 5 0.5 0.4 0.7 
Average 0.4 0.3 0.6 
  
  
  
  
  
  
  
Average 0.5 0.4 0.8 
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4.3. Conclusions about verification 
The overall conclusion, based on the results of these several analyses, is that CONSPECT shows 
enough agreement with humans that it can serve as a valuable tool for monitoring conceptual 
development, particularly when it identifies the irrelevant concepts. However, further 
investigations are planned to improve the results, such as finding a better clustering algorithm 
and adjusting the threshold. In addition, the verification experiments will be repeated with Dutch 
psychology students as well as English medical students. This will provide very interesting data 
about how well CONSPECT works with different languages in different knowledge domains. 
5. Conclusion  
 
This deliverable has provided a description of Version 1.5 of the web-based service, 
CONSPECT, whose purpose is to monitor conceptual development. It highlights the effort 
undertaken to respond to the reviewers’ comments about Version 1.0 
 
The major additions to Version 1.5 were: a list of concepts to replicate the graphical 
conceptogram data in non-graphical form, a clearer combined conceptogram with legend, a 
multiple-merge conceptogram comparing more than two blogs, output linking a concept to the 
blog posting in which it appeared, and extended context-specific help pages. 
 
The deliverable provided details of extensive activities carried out to verify the accuracy of 
CONSPECT. It introduced the Long Thread, the planned LTfLL services integration, and 
showed the role of CONSPECT within the Long Thread. 
6. Roadmap 
 
The items that will be considered for following versions are listed in the roadmap of Appendix 
C. There are two reasons why some of these suggested enhancements were not completed in 
Version 1.5. One, development resources were limited and two, the validation and verification 
activities for Version 1.5 have not yet been held. After these activities, the project will be better 
able to assess the relative merits of the possible improvements to CONSPECT. 
 
Appendix C lists all of the suggested enhancements, along with the estimated complexity and 
priority. Of these items, there are two that can be considered urgently needed for eventual 
exploitation of the service. One is adding a slider to adjust the amount of detail in a 
conceptogram. Currently, the user selects a threshold during the process of creating a 
conceptogram and must re-create the conceptogram if it is too dense or too sparse. Adjusting a 
slider would be much easier and more intuitive. The second change requires a decision to be 
made based on the validation to be undertaken in November. There are conflicting reports about 
whether or not the stemmed concepts are difficult to interpret. If the validation provides evidence 
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that users do not understand stemmed concepts, then some kind of un-stemmer will have to be 
added. A third item, not listed as an enhancement in Appendix C but which must be addressed, is 
the difficulty of acquiring appropriate and domain-specific corpora. Until this problem is solved, 
every change of domain and/or language would require a major effort. Finally, on-going research 
is necessary to improve the accuracy of MIA for different domains and languages. 
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Appendix A: Technical Underpinnings 
 
Latent Semantic Analysis 
 
The appendix briefly explains LSA, a statistical natural language processing technique whose 
purpose is to analyse text (Landauer 2007). 
 
LSA is similar to the vector space model (Salton, Wong et al. 1975), which uses a large corpus 
related to the knowledge domain of interest and creates a term/document matrix whose entries 
are the number of times each term appears in each document. The LSA innovation is to 
transform the matrix using singular value decomposition (SVD) and reduce the number of 
dimensions of the singular value matrix produced by SVD, thus reducing noise due to chance 
and idiosyncratic word choice. The result provides information about the concepts in the 
documents as well as numbers that quantify the semantic similarity between terms and 
documents, terms and terms, and documents and documents. 
 
LSA is a statistical method for capturing meaning from text. A seminal paper (Landauer, Foltz et 
al. 1998) gives a more formal definition: “Latent Semantic Analysis is a theory and method for 
extracting and representing the contextual-usage meaning of words by statistical computations 
applied to a large corpus of text”. 
 
LSA “induces global knowledge indirectly from local co-occurrence data in a large body of 
representative text” (Landauer and Dumais 1997). The LSA technique is essentially a method for 
solving a huge set of simultaneous equations that represent terms in documents (Landauer, 
McNamara et al. 2007). The basic idea behind LSA is that texts have a semantic structure that is 
obscured by word usage (e.g. through synonymy or polysemy). LSA unveils this latent semantic 
structure by using conceptual indices derived statistically from co-occurrences via a truncated 
singular value decomposition. Typically, spaces are calculated using a large number of generic 
and domain-specific background documents, thus establishing a dimensional system of human-
like complexity. LSA assumes that through the projection of texts into this dimension system, the 
meanings expressed become salient. The context provided by the bag-of-words activates the 
correct meaning structures in this multi-dimensional system. 
 
In a typical LSA process, an appropriate corpus of documents is used to train the system. First a 
document-term matrix M is constructed from a corpus of n documents containing m terms where 
each cell holds how often a certain term appears in a particular document. 
 
This m x n matrix M is then resolved by singular value decomposition into a term-vector matrix 
T (constituting the left singular vectors), the document-vector matrix D (constituting the right 
singular vectors) and the diagonal matrix S. 
 
These matrices are then reduced to a particular number of dimensions k, giving the truncated 
matrices Tk, Sk, and Dk – the latent semantic space. Multiplying the truncated matrices Tk, Sk, 
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and Dk results in a new matrix Mk which is the least-squares best fit approximation of M with k 
singular values. Mk is of the same format as M, i.e., rows represent the same terms, columns the 
same documents. 
 
Closeness in a latent semantic space can be measured with a variety of proximity measures. 
Among this variety, the cosine measure serves as one of the most popular deployed specifically 
to conduct latent semantic analyses (Klavans and Boyack 2006). 
 
 
Social Network Analysis SNA 
 
The raw output from an LSA process is difficult to interpret. The fields of Network Analysis and 
Social Network Analysis (SNA) offer guidance about how to analyse and display the output in a 
way that can be more easily understood, that is, as a graph. LSA graphs are not, strictly speaking, 
social networks. However, social networks can be thought of as a metaphor for LSA networks. 
Social networks show the inter-relationships among (usually) people; LSA networks show the 
inter-relationships among words and documents. 
 
Social network data has been displayed with the help of sociograms, which are visualisations that 
use an optimised layout algorithm to project a complex graph structure onto a 2D display in a 
way that it most closely resembles the actual structure (see (Fruchterman and Reingold 1991), 
for force-directed layout algorithms). This projection becomes harder to interpret and less precise 
and reliable, when the underlying graph structure is large and complex, which is often the case 
with social networks and is certainly the case with LSA semantic data. 
 
As a way around this misinterpretation pitfall, network analysis provides a variety of measures 
that are both visual and non-visual in nature to more accurately investigate the nature of the 
graph structure. For example, see Figure A.1, which displays the degree centrality of nodes – the 
number of in/out connections to other nodes. The size of the nodes is scaled according to degree 
centrality. See Brandes & Erlebach (2005) for more information about this, and other, measures. 
  
 
Fig. A.1. Network diagram showing degree centrality with labels indicating degree number 
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The graphs created from latent semantic analysis form a complex network structure expressing a 
manifold of relations between the core actors (terms and documents). In other words, a multitude 
of differently weighted edges between the nodes is what the resulting spaces and matrices 
express. (The weights are a measurement of the semantic similarity of the concepts represented 
by the nodes.) This network can be investigated with network analysis. This latent semantic 
network analysis, a contribution to the field of language technology, is called meaningful 
interaction analysis (MIA). 
 
Terms and documents (or anything else represented with column vectors or row vectors) are 
mapped into the same space by LSA. Semantic proximity can be measured between them: how 
close is a term to a document? The resulting graph structure can be filtered and with the help of 
(S)NA further analysed using e.g. cluster or component analysis, identifying e.g. central 
descriptors for clusters, etc. Analogous to sociograms, these latent semantic networks can be 
visualised with the help of force-directed layout algorithms  (Fruchterman and Reingold 1991) . 
These visualisations are called conceptograms.  
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Appendix B: Development plan showing status of completed 
and partially completed items 
Problem Solution compl
exity 
Prio
rity 
Per
son 
% 
Finished 
Comment 
Allow for 
focus on 
key points 
more 
List of concepts for more 
structured overview; 
Done Done K 100% done 
 Fine-tune the font sizes to stress 
the most relevant terms 
A A/B F 100% done 
 Add OK button again (we will 
need it anyway for comparisons 
of multiple graphs) 
A A/B K 100% done 
When 
comparing: 
which 
weight is 
mine 
which is 
yours, how 
to compare 
them? 
GraphML: add second attribute 
for nodes: ‘alternative-size’ 
B B F 100% done 
 List: Maybe allow for 
comparison of weights similar 
to manyeyes comparison tag 
clouds (no green, only yellow 
and blue)?  
B B K 100% done 
 List: The previously green 
cluster would show each 
concept double: with the weight 
of map1 and weight of map2? 
B B K 100% done 
Stress 
missed-out 
concepts 
List the missed-out concepts 
more prominently when 
comparing: heading? 
A A, see 
above 
both 100% new structure of 
concept list should 
show it 
Bug with 
screen 
escaping in 
the force 
directed 
Fix event chaining, model of 
mouse events 
B B F 100% this special bug was 
fixed 
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layout 
Force 
directed 
layout to 
dense 
alternative forms of navigation 
(list) 
done done K 100% the concept list page 
Enable 
copy of 
most 
important 
keywords 
List view that allows for copy 
& paste 
done done K 100% done 
Combine 
multiple 
graphs 
Overlap of concepts; SQL 
query from concept lists, with 
threshold 
B B K 100% done 
 Relationships: submit to new 
termsims.rws service that takes 
list of concepts as input and 
returns a graphML file with the 
nodes and edges 
B B K 100% done, but not with R 
 graphML returns shading for coverage (black: all, 
30% gray for 30% of all) 
K 100% done 
 new graph: force directed 
layout: 
B B K 100% done 
 create new PHP script which 
outputs a graphML file: with 
sql query from the database 
concepts table: create a node for 
each graph (label = graph 
name), create node for each 
concept above threshold and 
create edge for each graph in 
which it appears; store it into 
the graphs table, name: ‘new 
merged graph’, graphML = 
output 
B B K 100% done 
Provide 
boundary 
for 
learning 
Already there: compare against 
e.g. intended learning outcomes 
or emerging reference model; 
done done K/F 100% done 
 Help page and instructions 
about the feeds: ‘have you ever 
thought about adding your 
intended learning outcomes 
here to compare yourself 
against?’ 
A A F 100%  
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Link back 
with 
source 
texts 
Idea: In the list: div layer on demand with source text (rendered nicely)  
 Create new script: associate.rws A/B B F 100% script is named: 
highlight.rws 
 With this output, we can use a 
regular expression to look at the 
original source text and replace 
all appearances with <span 
class=’marked’>appearance</s
pan>; potentially a tile-bar like 
visualisation instead of marking 
the real words could be more 
accepted by the end-user 
(reflecting the ‘gist of meaning’ 
not marking exact words) 
A/B B K 100% done 
 Second script: 
expand.rws?term=term1 
A B/C F 100% done, see above: 
highlight.rws 
Explain 
privacy 
more 
clearly 
Help page & tool tips about 
visibility? Some comments 
about visibility whereever 
necessary 
A A K 100% This comment is 
already on the help 
page, link set from 
feeds.php and 
graphs.php 
Colours 
meaningles
s: clusters 
Tool tip or help page A A K 100% This comment is 
already on the help 
page, see above 
Login 
redirect 
may make 
you end up 
on the 
wrong 
system or 
page 
Change cookie redirect to path 
redirect (save original page path 
in url) 
C B K 90% it's just temporarily - 
if everyone is using 
the right page, it's 
working fine 
Searching 
for 
concepts: 
search 
term needs 
to be 
stemmed 
Before searching, reduce the 
search terms word stem; create 
a R-webservice for stemming: 
stem.rws?term=mywordwithen
ding 
A A F 90% the function is 
developed, but not 
tested yet 
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Intersectio
n diagram 
legend 
missing 
Integrate screen mock up from 
Fridolin 
A A F 100% largely improved 
legends and better 
text 
Establish 
process 
around 
using the 
system: 
administrat
or/tutor/ … 
Help page A A K 75% K: need more info, 
but no feed back and 
content from partners 
so far 
Common 
problems 
(go 
through 
full 
validation) 
Create FAQ A B K 75% K: need more info, 
but no feed back and 
content from partners 
so far 
Reflection 
on 
developme
nt over 
time; 
comparing 
over time 
(5 years) 
Timeline visualisation (of items 
of one graph): timeline should 
show the change on an item 
level over time; right now we 
have keywords per item, we can 
also submit them to the 
termsims.rws service to get 
concepts per item into a 
separate table: when finished, 
store timeline.xml data 
internally and create new link 
on details page, and display the 
timeline 
C B K 25% we've got the 
separate tables, but 
that's it so far. 
Space 
selection 
When the user adds a feed, s/he 
is offered a drop-down for 
‘domain’ and subsequent 
‘topic’ selection. 
B B K 75% there is just a drop 
down for space 
selection, but the 
alternative with tag 
clouds would be 
more intuitive. It 
uses only the space 
name so far, not the 
domain. 
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 Conceptogram: Allow to 
manually change the graphs: 
merge concepts into 
compounds, delete and add; 
click on a node to flap out icons 
for deleting and merging; when 
clicking on merging, use an 
anchor line to connect to the 
target node and click to merge; 
have add button on the page; 
click on labels to edit them 
C/D B K 90% it's possible to 
remove unwanted 
concepts of a graph, 
merging has been 
decided against (it 
would water down 
the NLP results) 
Processing 
of data 
should be 
separated 
from user 
activity 
and be 
calculated 
in the 
backgroun
d 
Recalc internal coordinates to 
screen coordinates, fix camera 
window to screen size, re-centre 
A/B B F 90% there still is an issue 
with centring, which 
is due to the dynamic 
screen size. We 
should fix the screen 
size, then we will not 
have a problem 
anymore. 
Wordle 
clouds 
Threshold and tuning issue in 
termsims.rws 
C B K/F 75% can be adjusted now. 
Spaces have a default 
value for both, that 
users can use if they 
do not know what to 
do with it. The slider 
functionality will be 
a more intuitive way 
for ex-post filtering 
(the preferred option) 
Privacy 
issues: 
blogs are 
public: 
Protecting 
feeds from 
public 
view 
Provide more corpora;  B/C B/C F 100% interface with WP2 
infrastructure done 
Abbreviati
ons are 
stripped 
from 
corpus 
Legend for force directed 
layout and list; three sizes: 
crucial, important, peripheral; 
create new icons for this 
A/B B F 100% improved legend 
 Force directed layout: different 
zoom levels; list: fold-in, fold-
out 
C B F 75% zoom levels: done; 
hiding: not done 
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Importance 
of words 
unclear 
Use different shapes instead of 
different colours? 
Try out: 
B 
B F 100% it's used in the 
multiple merged 
 See manual editing      
Switching 
between 
aggregatio
n levels: 
levels of 
detail 
down to 
the source 
tick box to show/hide missed-
out concepts, overlap, 
additionally covered: see above: 
improved visualisation of lists 
and new force directed layouts 
Revisit later F  improved 
visualisation 
Grouping 
of 
concepts 
difficult to 
make out 
Zoom levels? Relax using 
transparency? Separate areas? 
See above F 100% done 
Grouping 
of 
concepts in 
an 
emergent 
reference 
model 
show/hide labels in subordinate cluster?  F 100% text size scales now 
Improve 
navigation 
with 
conceptogr
ams and 
concept 
lists 
Link back the feed items from 
the conceptograms with the 
feeds, MD5 checksum for each 
item, if it already exists, do not 
add 
C B K  done 
 Add ‘print full network as PDF’ 
to details page: new R web 
service printgraph.rws (input: 
grapheme link) with a big, 
high-resolution map? 
B B/C F  not done, but 
improved display of 
the html pages of 
concept lists for 
export and printing 
Visualisati
on is too 
dense 
Create SOMs C B/C F  started with Traian 
Create new 
Google 
maps 
mash-up 
with 
semantic 
maps 
Provide base stats: list of 
concepts and list for each, how 
many covered it 
A/B B K  should be clear from 
the multiple merge  
 Create an RData file for 
download (Robert!) 
B B Robe
rt 
100% done 
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 (Robert) allow for selection of 
categories from Pubmed, filter 
out documents in this category, 
fine tune  LSA parameters and 
create a new space 
B/C B Robe
rt 
100% done 
 Learn from our evaluation 
results 
B B F 100% largely improved 
Improve 
widget 
interface 
Investigate and change if 
problem 
  F 100% largely improved, 
thresholds for manual 
optimisation by the user 
Improve 
widget 
interface 
Mark-up where the concept 
appears in the source text (with 
e.g. tile bar? Or rather mark-up 
the keywords where they 
appear) 
See 
above 
  100% done 
Import/Ex
port of 
spaces and 
related 
meta-data 
(e.g. tags) 
Make sure stage size is better 
calculated;  
B B F 100% done 
Issue with 
crucial 
words 
from the 
entry not 
being 
taken over 
into the 
map as 
crucial 
(overshado
wed by 
generics); 
might be 
weighting 
problem of 
the space? 
Three big nodes: only yours, 
only mine, overlap, make all 
other concepts connect to them 
(and to each other) to make them 
cluster into separate areas of the 
screen (and needs to be tested if 
useful) 
C  B/C  100% multiple merge 
Link back 
with 
source 
texts 
Generate word file for download B C K 100% html page or copy & 
paste from the 
concept list 
X amount 
of detail 
Double check weighting by 
student contribution; learn from 
evaluation 
B B F 100% largely improved, 
better thresholds, 
better spaces 
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Force 
directed 
layout to 
dense 
- new agreement routines: 
agreement_social_only.rws: 
Show person/person overview 
chart (aggregated vector of 
concepts; link between persons 
if certain threshold in cosine is 
passed? Or certain number of 
concepts are shared?); use 
fossa.swf again to render 
B B F 100% multiple merge 
design use solid colours, white 
background 
A A K 100% done 
size of 
conceptogr
am 
provide panning opportunities C B K/F 100% done 
unclear 
which 
person or 
group is 
represente
d 
title for the conceptogram is 
missing on the php page 
A A K 100% done 
distinguish
ing 
between 
e.g. 
private/uni
versity 
postings or 
different 
courses 
filtering at item level: filtering 
by tags and time 
C B K/F 100% done 
 click on feed to list all 
conceptograms of an individual 
feed 
A B K/F 100% done 
 use Wordpress as input for 
users, use categories in the feeds 
for tags, normalise the tags into 
a separate database table 
C B K/F 100% done 
 normalise the items into a 
separate database table 
C B K/F 100% done 
 save start and end date of the 
feed (by item date) 
C B K/F 100% done 
organise 
feeds and 
conceptogr
ams more 
easily 
all for tagging of feeds, inherit 
tags to the conceptograms, allow 
to add more tags to your own 
feeds and conceptograms 
C B K/F 100% done 
details on 
conceptogr
am 
own page with more details B A K/F 100% done 
details on 
conceptogr
am 
number of postings C B K/F 100% done 
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details on 
conceptogr
am 
link to graph visualisation A A K/F 100% done 
details on 
conceptogr
am 
key terms used C B K/F 100% done 
details on 
conceptogr
am 
provide a link to the original 
feed contents (display xml) 
A A K/F 100% done 
details on 
conceptogr
am 
print view for the details – list B B K/F 100% done 
comparing 
external 
conceptogr
ams with 
your own 
is difficult 
improve finding others’ 
conceptograms - search 
B B K/F 100% done 
delete 
function 
not clear 
new icon A A K/F 100% done 
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Appendix C: Roadmap – Incomplete Items 
 
 
Problem Solution Compl
exity 
Prio
rity 
Per
son 
Fini
she
d? 
Comment 
Import of 
resources 
(Wikipedia article, 
own notes in a 
word document, 
…) 
Import URL B C    
 Import word files (via open 
office)? Would ensure that 
more sources go into the 
system;  
B B/C    
 parse urls from blog and offer 
to download? 
C C    
Possibly users do 
not realise that the 
click order does 
make a difference 
when combining 
graphs  
Change border colours of the 
checkbox accordingly, change 
backgroundcolour (light!) of 
the title of the graph 
A A/B K  not done, as the 
system seems to be 
understandable as it is 
with the changes now. 
 list view: Slider with threshold 
for retaining concepts (e.g. 3 
out of 10 graphs have to 
contain it), ‘save’ button to add 
this filtered merged graph to 
the graph list 
B B K 0% K: not yet, but still 
think slider is not the 
right element to 
realise this 
functionality, would 
suggest a drop down 
box or so 
 Add type icons (to list of 
graphs) and type selection (to 
details page) (icons: 16x16): 
types will be: 'emerging 
reference model' (3 people), 
'intended learning outcomes' 
(bulls eye?), 'learning diary' 
(diary?), 'comparison' (Venn 
diagram?) 
A/B B both 0% not done 
 maybe add selection of diary 
vs. intended learning outcome 
to the feeds.php page for 
adding 
        not done 
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Link back with 
source texts 
Idea: In the list: div layer on 
demand with source text 
(rendered nicely) 
          
 On item level: when timeline is 
implemented, we can identify 
which item contains the 
desired concept;  
A/B B K   
Unstemmed words Find an unstemmer? Sound-
like reverse lookup in 
dictionary (with aspell or 
ispell)?  
C B/C F 0% not done, turned out 
to be more difficult 
and can introduce 
error. Alternatively 
we could use 
unstemmed spaces. 
Space selection Tutor creates a space, adds tags 
that fit this space (e.g. 
‘course17’ or ‘pharmacology’)  
Integrate 
from 
WP2 
B  0% would provide a more 
intuitive way for the 
space selection, but 
we have not managed 
to develop it yet. 
 change the graphML to allow 
for cascading nodes: 
C/D B F 0% not done 
 <node id=1>      
    <node id=2/>      
 </node>      
RSS is too difficult Discovery of RSS feed from 
html or http blog main page 
header; 
B C both 0% not yet 
Details page of the 
graphs: add 
information on 
comparison with 
other graphs: 
related 
conceptograms 
you might be 
interested in… 
SQL query: list most common 
concepts form other graphs 
that share at least 5 concepts 
with this one or so 
B B K 0% not yet 
Processing of data 
should be 
separated from 
user activity and 
be calculated in the 
background 
Use cron job or similar 
processing demon to submit 
processing jobs from the users 
client, use Boolean flags in the 
graphs database table to signal 
which processes have already 
been finished, regularly poll 
with an Ajax or JavaScript call 
from the client, whether new 
results are available and 
display them accordingly  
C C K 0% not yet 
Wordle clouds In addition to lists B C K 0% not yet 
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Privacy issues: 
blogs are public: 
Protecting feeds 
from public view 
Is there a Wordpress module 
that provides a password-
challenge url to private entries; 
put a help text into 
CONSPECT 
B B F  don't know 
 We need to check whether 
terms were eliminated when 
folding-into the spaces: 
compare stemmed terms 
against vocabulary 
B B F 0% not done, there should 
be information how 
many terms have not 
been part of the space 
 Returns those words that are not stop words and were eliminated by projecting into the space 
 Put a link on the details page to execute this function: ‘lost words’  
 Scale size by text length?     Needs more 
experimentation 
 Allow for cascading graphML 
files: Implement slider and 
fold-in, fold-out 
B  F  not done, but will no 
longer be necessary 
with the slider for the 
concept list 
 cascade nodes in nodes in the 
graphML file with the hclust 
hierarchy tree 
C  F  not done, could be 
interesting, but needs 
more experimentation 
(see above) 
Grouping of 
concepts in an 
emergent reference 
model 
See manual editing          
icons not the best New icons on details page A A F 0% not yet 
Search in 
conceptogram 
Allow to spot concepts in the 
force directed layout 
B/C B F  linking to source 
lookup not yet done 
Improve 
navigation with 
conceptograms and 
concept lists 
Fold/unfold of clusters, See zoom  F   
 tick box to show/hide missed-
out concepts, overlap, 
additionally covered: see 
above: improved visualisation 
of lists and new force directed 
layouts 
Revisit 
later 
 F  improved 
visualisation 
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Panning  Add B B F  not done, decided 
against (would 
introduce different 
types of diagrams that 
are no longer 
grounded in natural 
language) 
 Add using html-element 
borders ‘blow-up’ to show the 
time span covered in this graph 
from all graphs of the user? 
      K   no, because there 
would be too much 
information for one 
graph in the list view 
Timeline over 
aggregated data 
Merge the timeline.xml data of 
selected graphs, filter out dupe 
items 
C/D B   see above 
Print view Add ‘print full network as 
PDF’ to details page: new R 
web service printgraph.rws 
(input: graphML link) with a 
big, high-resolution map? 
B B/C F  not done, but 
improved display of 
the html pages of 
concept lists for 
export and printing 
Create empty 
graph and 
subsequently add 
concepts to it 
Implement empty graph 
adding, re-use manipulation 
routines from above 
 A B F/K  needs more discussion 
Create new Google 
maps mash-up 
with semantic 
maps 
Create SOMs C B/C F  started with Traian 
 Interface with our Google 
maps engine 
            
 Put markers on the map for 
each RSS item 
            
 show learner trajectory in this 
landscape 
            
Improve widget 
interface 
Create a set of widgets instead 
of one 
B B F  not yet / thread work 
Improve widget 
interface 
Make the widgets 
communicate with the inter-
widget communication 
component 
B B F  not yet / thread work 
Localisation Follow localisation guidelines 
provided in D2.3 
B B F  not yet 
Basic stats for 
multi-graphs: 
provide info on 
e.g. 75% of the 
graphs contain that 
concept 
Provide base stats: list of 
concepts and list for each, how 
many covered it 
A/B B K  should be clear from 
the multiple merge  
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Would be 
interesting to know 
the type of relation 
between concepts 
Interface with ontology 
services WP6; allow for 
manual editing of the type of 
relationship 
B/C B F  not yet, thread work 
X amount of detail Difficult: Maybe work with clusters and provide 
information about coverage of clusters, but how can 
we prevent the ‘learn it by heart’ effect (not all 
concepts mentioned in the ILOs or reference models 
need to be covered in order to be good; learning by 
heart is probably not excellent) 
F  Requires more 
experimentation,  part 
of the sidearm SOM 
project 
Recommend 
resources 
Use T6.2 resource 
recommendation web service, 
interact with the T6.2 widgets 
B/C A/B F 0% not yet, thread work 
See difference of 
nouns and verbs? 
Unstem only Nouns or Verbs? 
Or use POS tagging for e.g. NP 
extraction? NP and VP as 
nodes only, modifiers as 
relations? But what about 
objects? 
D C F 0% (subject to research, 
whether this is the 
appropriate solution) 
Curriculum 
import? To find 
resources? Get 
advice for starting 
a course? 
Import intended learning 
outcomes, is there a standard 
format? Can we import it? 
C C   don't know if we still 
want to 
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Appendix D: Overview on API and data formats 
 
1. PHP 
 
PHP Hypertext Pre-processor is a widely used, general-purpose scripting language that was 
originally designed for web development to produce dynamic web pages. For this purpose, PHP 
code is embedded into the HTML source document and interpreted by a web server with a PHP 
processor module, which generates the web page document. 
Source: http://en.wikipedia.org/wiki/PHP 
 
All CONSPECT web pages are dynamically generated with PHP. 
 
 
2. Smarty templates 
 
Smarty is a web template system written in PHP. It is intended to simplify encapsulation to allow 
the presentation of a web page being changed separately from the back-end. Smarty generates 
web content by the placement of special Smarty tags within a document. These tags are 
processed and substituted with other code. Tags are directives that are enclosed by template 
delimiters. These directives can be variables, functions, logical or loop statements. Smarty allows 
PHP programmers to define custom functions that can be accessed using Smarty tags. 
Source: http://en.wikipedia.org/wiki/Smarty 
 
In all CONSPECT web pages Smarty templates are used to separate the uniform layout from the 
dynamic content retrieval. 
 
 
3. MySQL data structures 
 
MySQL is a relational database management system (RDBMS) that runs as a server providing 
multi-user access to a number of databases. 
 
For CONSPECT there are thirteen different tables used to handle the necessary data. The OpenId 
table (OpenId see below) contains all user related information especially the unique identifier. 
Tags, graphs, feeds, concepts, spaces, feed_item, feed_item_concepts, feed_item_edges and 
feed_item_tags tables are self-explanatory and contain the name correspondent information. 
Concept_graph_relations, feed_item_concept_relations and graphs_holding tables enable the 
reference of one concept being used in more than one place as well as one graph can be saved by 
several users without duplicating huge amount of data. 
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concepts      feeds 
id (int(10))      id (int(10)) 
name (varchar(255))      userid (int(10) 
       name (varchar(50)) 
         
         
concept_graph_relations      feed_items 
id (int(10))      id (int(10)) 
conceptid (int(10))      feedid (int(10)) 
graphid (int(10))      title (text) 
       description (blob) 
         
         
graphs      feed_item_concepts_relations 
id (int(10))      id (int(10)) 
owner (int(10))      feedid (int(10)) 
feedid (int(10))      conceptid (int(10)) 
name (varchar(50))        
spaceid (int(10))        
         
         
graphs_holdings      feed_item_concept 
id (int(10))      id (int(10)) 
graphid (int(10))      name (varchar(255)) 
userid (int(10)       
        
        
openid      feed_item_tags 
openidurl (varchar(255))      id (int(10)) 
userid (int(10))      itemid (int(10)) 
      tag (varchar(255)) 
       
       
tags      feed_item_edges 
id (int(10))      id (int(10)) 
graphid (int(10))      itemid (int(10)) 
tag (varchar(255))      conceptid1 (int(10)) 
      conceptid2 (int(10)) 
       
       
spaces       
id (int(10))       
spaceid (int(10))       
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title (varchar(255))       
description (text)       
 
4. OpenID 
 
OpenID is an open standard that describes how users can be authenticated in a decentralized 
manner, obviating the need for services to provide their own ad hoc systems and allowing users 
to consolidate their digital identities. The OpenID protocol does not rely on a central authority to 
authenticate a user's identity. Moreover, neither services nor the OpenID standard may mandate a 
specific means by which to authenticate users. 
 
CONSPECT is using OpenID as user management, so no additional service to create a user 
account is necessary. People can use CONSPECT with their already existing OpenID. 
 
 
5. RSS and Atom feeds 
 
RSS is a family of web feed formats used to publish frequently updated works such as blog 
entries, news headlines, audio and video in a standardized format. 
The Atom Syndication Format is an XML language used for web feeds, while the Atom 
Publishing Protocol is a simple HTTP-based protocol for creating and updating web resources. A 
feed contains entries, which may be headlines, full-text articles, excerpts, summaries, and/or 
links to content on a website, along with various metadata. 
Source: http://en.wikipedia.org/wiki/RSS, 
http://en.wikipedia.org/wiki/Atom_%28standard%29 
 
Example RSS feed data structure: 
<?xml version="1.0" encoding="UTF-8" ?> 
<rss version="2.0"> 
<channel> 
  <title>Title of RSS feed</title> 
  <description>Text to describe this feed</description> 
  <link>http://www.google.com/</link> 
  <lastBuildDate>Mon, 04 Oct 2010 00:01:00 +0000 </lastBuildDate> 
  <pubDate>Mon, 04 Oct 2009 14:45:00 +0000 </pubDate> 
  <item> 
    <title>This is an example</title> 
    <description>Text to describe the linked content.</description> 
    <link>http://www.google.com/</link> 
    <guid>unique string per item</guid> 
    <pubDate>Mon, 04 Oct 2010 14:45:00 +0000 </pubDate> 
  </item> 
</channel> 
</rss> 
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Example Atom feed data structure: 
<?xml version="1.0" encoding="utf-8"?> 
<feed xmlns="http://www.w3.org/2005/Atom"> 
  <title>Title of atom feed</title> 
  <subtitle>subtitle</subtitle> 
  <link href="http://www.google.com/" /> 
  <id>urn:uuid:60a76c80-d399-11d9-b91C-0003939e0af6</id> 
  <updated>2010-10-04T14:30:02Z</updated> 
  <author> 
    <name>Author Name</name> 
    <email>author@email.com</email> 
  </author> 
  <entry> 
    <title>Title of atom feed entry</title> 
    <link href="http://www.google.com" /> 
    <id>urn:uuid:1225c695-cfb8-4ebb-aaaa-80da344efa6a</id> 
    <updated>2010-10-04T14:30:02Z</updated> 
    <summary>Text to describe the linked content.</summary> 
  </entry> 
</feed> 
 
CONSPECT retrieves user data via RSS or atom feed registered by the user. The feed data is 
parsed with PHP first and processed by several other scripts later on. 
Relevant tags for further processing are <title>, <description> and <pubDate> for RSS feeds and 
<title>, <summary> and <updated> for atom feeds. 
 
6. R scripts 
 
R is a programming language and software environment for statistical computing and graphics. It 
provides a wide variety of statistical and graphical techniques, including linear and nonlinear 
modelling, classical statistical tests, time-series analysis, classification, clustering and others. 
Source: http://en.wikipedia.org/wiki/R_%28programming_language%29 
 
7. Latent Semantic Spaces 
 
Latent semantic analysis (LSA) is a technique in natural language processing, in particular in 
vectorial semantics, of analyzing relationships between a set of documents and the terms they 
contain by producing a set of concepts related to the documents and terms. It can use a term-
document matrix which describes the occurrences of terms in documents. 
Source: http://en.wikipedia.org/wiki/Latent_semantic_analysis 
 
8. GraphML structure 
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GraphML is an XML-based file format for graphs. As conceptogram are graphs this file format 
is best suited. 
 
Typical graphML file structure: 
<?xml version="1.0" encoding="UTF-8"?> 
<graphml> 
  <graph edgedefault="undirected" > 
    <key id="name" for="node" attr.name="name" attr.type="string"/> 
    <key id="colour" for="node" attr.name="colour" attr.type="string"/> 
    <key id="weight" for="edge" attr.name="weight" attr.type="double"/> 
    <key id="size" for="node" attr.name="size" attr.type="int"/> 
    <key id="colour" for="edge" attr.name="colour" attr.type="string"/> 
    <key id="weight" for="edge" attr.name="weight" attr.type="double"/> 
    <node id="1"> 
      <data key="name">blood</data> 
      <data key="colour">FF9900</data> 
      <data key="size">9</data> 
    </node> 
    <node id="2"> 
      <data key="name">transfus</data> 
      <data key="colour">FF9900</data> 
      <data key="size">3</data> 
    </node> 
    <edge source="1" target="2"> 
      <data key="weight">0.931</data> 
    </edge> 
  </graph> 
</graphml> 
 
A graph consists of multiple nodes and edges. Each of them has additional attributes which are 
interpreted by the display engine (Adobe Flash). That does mean e.g. each node has a defined 
size, colour and name. 
 
 
9. Adobe Flash 
 
Adobe Flash is a multimedia platform used to add animation, video, and interactivity to Web 
pages. It manipulates vector and raster graphics to provide animation of text, drawings, and still 
images. Flash supports bidirectional streaming of audio and video, and it can capture user input 
via mouse, keyboard, microphone, and camera. Flash content may be displayed on various 
computer systems and devices using Adobe Flash Player which is available free of charge for 
common Web browsers, some mobile phones and a few other electronic devices. Adobe Flash 
also contains an object-oriented language called ActionScript. 
Source: http://en.wikipedia.org/wiki/Adobe_Flash 
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Appendix E:  Publications 
 
Literature published leading to this deliverable. 
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Development: Design Considerations of a Formative Feedback tool. Computer-based Knowledge 
& Skill Assessment and Feedback in Learning Settings (CAF 2010), Interactive Computer Aided 
Learning, Hasselt, Belgium. 15-17 September 2010. 
 
Berlanga, A.J., Spoelstra, H., Rajagopal, K., Smithies, A., Braidman, I., & Wild, F. (2010). 
Assisting Learner’s in Monitoring their Conceptual Development. In J. Cordeiro, B. Shishkov, 
A. Verbraeck, & M. Helfert (Eds.), Proceedings of the International Conference on Computer 
Supported Education (CSEDU 2010) (pp. 294-299). April, 7-10, 2010, Valencia, Spain. 
 
Berlanga, A., Smithies, A. et al. (2010)  Monitoring Conceptual Development: Design 
considerations of a Formative Feedback Tool, ICL 2010. Belgium. 
Wild, F., D. Haley, et al. (2010). Monitoring Conceptual Development with Text Mining 
Technologies: CONSPECT. EChallenges, Warsaw. 
Smithies, A., Berlanga, A., et al. (2010) Using Language Technologies to support individual 
formative feedback, ECEL 9th European Conference on eLearning, November 4–5, Porto, 
Portugal. 
Wild, F., D. Haley, et al. (2010). Using Language Technologies for Monitoring Conceptual 
Development. Konvens. Saarbruecken. 
 
Wild, F., Haley, D. et al. (2010). CONSPECT: Monitoring Conceptual Development. ICWL - 
The 9th International Conference on Web-based Learning, Shanghai. 
 
Wild, F., Haley, D. et al. (2010). Monitoring Conceptual Development with Text Mining 
Technologies: CONSPECT. EChallenges, Warsaw. 
 
Wild, F., Armitt, G. (2010) A Latent Semantic Analysis-Based Service for Providing Formative 
Feedback on Conceptual Development. ALT-C poster. 
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